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FOREWORD

The planning stages of this asses¥ment prbgram began several years ago.
The program was responsive to the needs of educational decision-makers at
~that time. In June 1976, the Minimum Standards for Public Schools were
adopted. They called for some changes in our educational system. As a
result of ~these changes, new kinds of information will be needed. Of
particular importance will be information about. students! achievement of
basic skills as they are deveJOped and applied in other areas of study.
The assessment program was not orlglnally designed Yo gather information
about basic skills achievement in other areas of/study; however, the
Department has tried to glean as much useful infprmation as possible’ from
the results of this assessment
J

My staff is gratefu] to those who served on development and interpreta-
tion pane]s and to the teachers, students and administrators who helped
collect®this information. . : 4 !

: 4 .
I hope that these results will be used to support continued improvement
in curriculum.and instruction.

k; . Verne A. Duncan
™ State. Superintendent of
Public Instruction



‘PREFACE

. Cob
The Minimum Standards for Public Schools adopted by the State Board of
Education on June 23, 1976, describe a process for public schools which
is ~designed to improve ‘education for students. If entered into with
enthusiasm, the required procedures will provide local district educators
with a variety of activities to help them teach more effitiently.

The relationship between curriculul/instruction and assessment must work
well. Although educators sometimes forget, assessment information is °
collected to help us judge the propriety and efficiency of our instruc-
tional programs. The Imstructional Planning Section of the Standards
(0OAR 581-22-208) makes this relationship clear. The process of setting’
goals, assessing, identifying needs, and improving programs is a process
of decision-making based on a comparison of what exists to what we would
like to see exist. These math results indicate what exists. Joined with
other information, they can be used to help us approach what we desire.

The information presented here provides an insight into the mathematics
achievement of Oregon's fourth grade.pupils. The data were collected in
February 1976 from a representative sample of proximately 8,000 stu-
dents. Assessment information is collected to hefp decision-makers. The
test results are presented, therefore, in referegfe to desired achieve-
ment levels and in reference to skills needed to Succeed in certain life
roles and in certain areas of study. Those who determine curriculum and
instruction policies will find these results useful. No claim is made,
however, that these results alone, with no other information, areaéuffi-
cient. Policy makers require, addjtional relevant information--informa-
tion about communities, funding, school programs, and other areas.
Individual problems will call for unique kinds of information.
In The Eden Express Mark Vonnegut quotes Robert Lewis Stevenson: "It is _
a better thing to travel hopefully than it is to arrive." Educators and\
everyone touched by the educational process are all traveling hopefully. \\
’ The methods we, develop change so often in order to keep pace with the
world we serve that we never seem to .arrive. The assessment methods used
- to collect the information presented here will change:. The Department of
Education is working now to develop assessment techniques which provide
. information to state level personnel, teachers, parents, students and the
’ public. And while the new techniques will themselves be temporary
use, they will mark a continuing response to the needs of the people
educators serve. ' , _ ‘ o
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We must never lose s1ght of the fact that whilg” the caravan travels
hopefully, individuals join the march and, later/ ldave: Weé- must make
every effort to support them so that when they Neave the formal educa-
tional system, they continue to travel hopequy. The abidity of a
state agency to do this directly is limited.” Only through the joint
efforts of the state ‘agency and local districts can we hope to serve
individuals. No matter how they change, the Minimyf Standards and
related assessment activities should coptinue to descrlbe this re]atmn-
ship and to emphasize serv1_ce to people. : .

In closing, I would like to acknow]edge those present and former staff
members who contributed to this assessment progect——Mary Hall, James
Impara, Marshall - Herron, Henry Dizney, John Major, Teresa BrowneH
He]en Dewar and ‘co-authors Carol Meyer and Barbara Schm1dt
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HIGHT TGHTS - .

According to the tebruary 1976 statewide math assessment, fourth grade
student pertormance was Jjudged satistactory or better onm 17 out ot 28
pertormance indicators identitied by Oregonians as .pmportant.  Student
pertormance was measurethin the tollowing domaijns: (y&mwtry; arithmetic;
numeration, variables ant\ symbols: measurement; Aand probability and
statistics. ' - ’

In which domain did faurth grade Oregon students appear strongest?

‘e Geometry skills.
/

In which domain did fourth grade Oregon students appear weakest?
e Numeration, variables, and Symbol skills. (one domJin)
‘Which groups performed above the state average?

e fourth gradgrs who had not prev1ous]y repedted a qrade.
® HWhites.

_Which groups performed below the state averagei"' )

® Students diagnosed as needing corrective/remedial WOrk in math.
° g:udents diagnosed as having a reading problem. :
. udents who had failed a grade or been held back.
e Members of minority groups. '
o Some bilingual. students
Which report1ng variables revea]ed very little or.no 51gn1f1cant differ-
ences in performance? -
N .\_:,’
o Sex of the student. ‘ ’ .
Amount of time ﬁ%r day -in forma] math 1nstruct10n (16-30 minutes,
. 31-45 minutes, '46-60 minutes).
Geographic region. .« .
District size. ‘ -
District per pupil expenditure.
Teacher presermice/inservice tra1n1ng n the last two years.
Students be1ng_Jew to a district. [\ ; :

s ’

Some other 1mportant f1nd1ngs of this year assessment:

e Students diagnosed as needing corréctive/remedial work in math
were more 1ikely boys, minority students, older students, stu-
dents who previously failed a grade, students new to the dlStrlCt
students who were part1c1pat1ng in remedial math or Title I ESEA
progranis. ] K -

) o ApproxfMately 12 percent -of Oregon fourth graders (3,800 stu-
dentg ale participating 1in corrective/remedial math programs.

" | ’ l 0 ‘1() 1 4
-l_
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Another cight percent of the students (approximately /2, 600) "

have been diagnosed as needing corrective/remedial help in math
and are not receiving at,

Fourteen pérc0nt(n'4,luu students who scoged substantially below
the state average on the math assessment instrument had diagnosed

problems an both math and reading.
’

Can data from this assessment be used in- examining math skills developed

and/or applied in other areas ot study or in preparatfon tor lite roles?

It such statewide measures tor math skills related to other
areas of study or lite roles are desired or needed, then assess-
ment instruments designed tor those purposes should be constryc-
ted and agministered and their results analyzed.. Some prelimiug
ary interpretations, however, are still possible. An explorato

look at*thjs kind of information is described in the ftn}

section of this report, t ///

-
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CONTENT DOMAING - FINDINGS AND INTERPRETATION

The tourth GLrade Uregqon tatewtde Math Asvessment was  developed on g
toundatten ot tive content domaine, These were turther dclincated by
twenty-erght pertormance andicators {(skills), Thewe perto 7 nce indic-
ators were Judged to be essential by over 400 Oregon educdtor s éna other
G tizens. The complete deseriptions ot the content domains and pertor-
mince 1ndrcators appear in the Appendix ot this report. The tive centent
arce domdains are isted below, 1o addition to the numoer of periormance
gndicitors within ecach domain;

. . R
1Y Geometry SKilla = (/7 Pertormance Indicator <)
/) Arathmetee Skills = (/7 Pertormance Indicator ) .
t) Numeration, Vartables, Symbols Skitls « (b Pertormence “ndica-

tors) ‘

4) Measurement Skitls - (5 Pertormance Indigators)
“) Probability and Stovistics Skills - (3 Porformance Incicators)

Nationally standardized tests were not toally appropriate Por measurinrg
- what Ureqonians regarded as  important in tourin grade math, Lonse-
quently, a new test unique to Oreqon was assempicd to measure the above
domains and performance indicators. The assessment siaff. with the
assistance of a content panel of teachers and math speciaiists, was
responsible for itep and test devclopment. *n lUU-item mc*h test was
admidisterea to a scientific sample of /7,59 fourth graders in 207
schools during the week of February (3-2/, 19/C.

Subsequently, a panel of Oregon citizens and educa. rs was asked to set
the standards (criterion levels) by whicn student performance on the
Fourth Grade Oregon Statewide Math Ascessment cou'd be judged. The
interpretive panel composed of forty-five mathemutics specialists,
classroom tea*hers, and administrators mct in Salen frum June 28 to July
"2, 1976, to discuss its expectations for student. perturmance, These
educators utiliczed their experience and knowledge of both Oregon fourth
grade students and curriculurm in establishing criterion levels for
student performance on each item f -om,the assessment instrument. It is
recognized tnat others may set somewha: different crit2rion levels and,
~ therefore, may nmf%e somewhat different interpretations. Readers are
encouraged to .gxamine the results fo, themselves and to cumpare their
ideas and interpretations with those uoffered in this report.
. »
Collectively the panel set critefion levels for satisfactory performance
for. individual performance indicators. -Eac- was measured by 'two to six
“items. 1his was done by specitying, hefore an examination of the data, a
satisfactory performance range 'for each “item (i.e., upper and lower
limits for. the percent expectcd to answer an isem correctlv). Per-
formanze levels ahove the upper Timit- would indicate “strengths" in
student performa’ ce. Performance levels below the. lower limit would
indicaie "weaknesses” in student performance. : ' .
. a . . - v \

Following e estadlishment "of critérion TYevels for aly . performance
indicatdrs, the pancl received. actual performance  data. = From these

. ) X . - ) X | | o | . :" C_/
' V 1 2 : - . "~
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‘DOMAIN I' GEOMETRY SKILLS

_ ’ = ' o "
data they ‘were to Judge performance a% -weak, satisfactory, or strong and
""to generate consequent interpretagions and recommendations. Their

intérpretations and recommendations were -jointly reviewed-and cIarified
by d second pane] composed of Oregon citizens and parents.

~,e_The foi]owing performance indicators and corresponding perfomance values
and interpretive comments for performance indicators are presented below

by content domain. ‘(The ‘performance Values are the averagded performance
values--percent of students answeéring item correctIy--for all items

'corresponding to the performance 1ndicator )

Performance Indicator Number 1 'Geometric gonceptvjpeptification
_ Perfoemgpce: 91. 6% " 'Interpretation:_ Strength
Performance Indicator Number 2: Figure’§im%1arities ‘
| ’ Performance : 81 5% . Interpretation: Strength.
bPerformance Indicator Number 3: ' Figure Differences - ”
Performance& 81.2% Interpretation: Satisfactoryk.

-

_Performance'Indicator &ymber“Z?J Matching Snapes

Performance: 95.9% .- Interpretation: Strength
Performance Indicator Number 5: ‘Shapes in Nature
' 3 Performance:.>89.2% , Interpretatiod: Strength
Y Performance Indicator Number 6: Man-Made'Fignres o 3
| Perf rmance: 85.6% Interpretation: Satisfactory -
’Perfgrmance Iné;;athr'Number 7: Finding Perimeter

© Performance: 43.1% .- Interpretation: Weakness

»a

: Geometry Skilis Domain Interpretations » ; o

Looking at the seven performance indicators in this domaim, perfor-
mance on four was judged ‘as strong, on two as: satisfactory, and on
one, as weak. The strengths were in recognizing. and differentiating
‘geometric shapes. .

A specific weakness was noted in-finding perimeter. Problems -in
this area were more complex, involving more opportypities for error,
and this may have been a major factor in causing pdorer performance.
This was the only area involvimg .application of geometric skills.

13

-4- : L



? If the criteria set fov performance w1th respect to .perimeter are to
’ ~ be ‘achieved, JXtudents shou]d be given more opportun1t1es to acquire

. the concept through "real world" experiences (manipulating real,
I everyday. objects) -before they are expected to ﬂe}rn the abstract

concept of per1meter

* DOMAIN II: ARITI-(METIC SKILLS

[

Performancé Ind1cator Number 8: Mu1t1p11cat1on ‘Basic. Facts-

RO Performance 190.2% Interpretat1on Strenoth
Performance Indicator number'9' Add1ng, Subtracting
Performance: 64.5% interpretat1on: Weakness
. PerformanceﬁinE?cator.NHmber 10: 'Add, Subtract Money
CE . Performance:/ 77.0% Interpretat1on Satisfactory

4

Performance Indicator Number 11: Number Order~ in Multiplication
/ ’ N

Performance Indicator Number 12: Impossible Products

-

Performance: 43.0% Interpretation: .Satifactory

Performance Indicator Number 13<_. Word Problems - Addition, Subtrac-
' tion

po.

Performance:: 58.5% .. "Interpretation: .Weakness

i 3

Performance Indicator Number 14: Shopping, Addition, Subtraction

Performance: 48.6% Interpretation:, weakness

" Arithmetic Skills-Domain Interpretations. 5
Looking at seven performance indicators in th1s domain, performance
on one was judged as strong,. on three as sat1sfactory, and.on three
as weak. Students were strong .in mu]t1p11cat1on .of one-digit
numbers. They were weak in subtraction, whether in number problems,

. word prob]ems, or shopping problems. They seemed to have ‘particular
difficulty in probTems imvolving zeroes. Attention is needed in
providing instruction in subtraction involving zeroes, and in

providing real-life s1tuat1ons and s1mu1atfons 1nvo]v1ng money and -

shopp1ng .

14

Performance: 83.8% Interpretation: 'Satisfactory .

"
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DOMAIN II1: NUMERAI&ONS VARIABLES AND . MBOLS'SKILLS T '
“ / F4
Performdnce Indicator Number 15:

/.v

4

ath Symbo] Ident1f1cat1on

Performance 9'.6% "~ Interpretation: Strength

“Performance Indicator Number 16: Ordering Numbers %v

— S Perfofﬁangé; 59.1% - Interpretation:  Weakness
~ Pperformance IndichoE Number 17: Place Value
' _ - /Pérformggée: . 64.1% . Interpretation: Weakness
| ‘Perforrﬁanfé“‘ Indicator Number '18: Correct Equation Identification
. s ///?/_ i‘“Pé?formanF;;;#qél.4% "' Interprgﬁﬁtion: W$afnessl

" Performance Indicator Nufiber I9: Whole Number Patterns
iPeonrmhnce: 66.2% InEerpngtatidn: Satisfactory
PerformanceI1dicator Number 20: 0dd, Even»NumBersj .
Performance: E472 9% ‘ Inf@ﬁbretation' Weakness
NumeratioEs. Var1ab1es, and Symbo]s Sk1lls Doma1n Interpretatlons

Looking atthe six performance 1nd1cators in this domain, perfor-
mance on:one was Judged as strong, on one as sat1sfactory, and on
four as weak. Students had difficulty with the- properties of
numbers. ¢These properties included zero, odd-even numbers, and.
place value. Students also had d1ff1cu1ty both in transforming word
‘problems into mathematical operations and in 1identifying correct
so]ut1ons to word- prob]ems '

1

" DOMAIN.IV: MEASUREMENT SKILLS "

Ferformance Ind1catqr Number 21: Coin Names, Values

Performance: 92.5% ‘ Intérﬁretation:' Strength

i
G.

Performarice Indicator Ngmbef 22: 'Change on Eh:chase!

) Pérfér@ance: 46.2% - InteEpretation: Weakness

performance Indicaéyr Number 23: ~Length Measurement Unfts:_' N

bgrfofmance: 65.3% Interpretatioﬁ: Satisfactory

Performance Indicator Number 24: * Volume of Recfangu]arr Solids

‘”4' S : o Per?ormancef 24.9% Interpretation: MWeakness
v -

. _ P . 8.
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/f//Performance;Indicator Number 25: Exact Money Amount

YAV Performance: 64.0% Interpretation: Satisfactory .= &*
.1'//<;;//Mea§urement Skj]]s Domain Ipterpretations , ' . . .,  ' ‘/
: . ' Lboking at the five performance indicators in this domain, perfor-;
// //u mance on one -was judged as strong, on two as sat1sfactory, and on
VA two as weak. Students had d1ff1cu1ty with subtraction in a measure- .
S ment settihg (making change on-a'purchase) as sthéy had with vir-

tually all forms of subtraction in the 'test. Length measurement was. .
only troublesome when metric units were used. Possibly due to their
own life experiences, students had little difficulty with problems
dealing with coins, but considerable difficulty when bills were
involved. The 1atter situation also presents a more comp]ex and

- - abstract computational problem. Performance was weak in-finding the

‘ volumes. of rectangular solids. Students had-a strong tepdency to

" - count the number of faces visible, rather than oa]cu]ate the number )
of cubes implied, on a given f1gure

»~

, DOMAIN V: * PROBABILITY AND STATISTICS SKILLS B . .

Performan&§§§?d1cator Number 26 Interpret1ng Graphs

F7 Performance:  65.2% ; Interpretat1on. ‘Satisfactory _
' Performanee‘lndicator Nnnber 27: Graph Limitations -
- 'Performance:‘ 68. 6% Interpretatiqn:\ “Satisfactory °
.,Per}ormance Indicator Number 28: Making Bar Graphe “ ) |
- Performance 51.8% Interpretat1on Weakness

Probab111ty and Stat1st1cs Sk1115 Doma1n Interpretat1ons ' ngq
Within th1s domain, performance for none of the performance indica-
tors was judged as strong, perfomance on two was judged as s fis fac-
tory, and on.one as weak. Performance was satisfactory inW%inter-
preting graphs and knowing graph limitations. Practice constructing
graphs, part1cu1ar1y those relevant to the child's immediate en-
“vironment, is suggested to‘1mprove performance. " :




REPORTING VARIABLES - FINDING AND INTERPRETATIONS N

-

The performance of all Oregon fourth graders ‘on the different domains
and performance indicators "has been described. This section describes
“the characteristics and performance of ‘subsets, of students. Students
were placed into these: subsets based on blograph1ca] and program agforma—
-, tion prov1ded by the teachers at the time of test1ng '

The character1 tics deScr1b1ng subsets of students are called report1ng
'var1ab1es The -reporting. variables _have been grouped into four, maJOr
categori'es: . _ N e ' Y ).

: . }éa. charagﬂer1st1cs,re1at1ng to student diagnosis- and part1c1pat1on ln* )

L'

corregtive/remedial programs ) . . .

.. . §
. 2. ,math/progran/teacher characteristics
3. stﬁdent/tharacteristics

~

ollowing sections provide a breakdown of student perﬁo;ﬁande accord-»

1ng to these categor1es /W\E . //
] " Characteristics Relating to tudent D1agnos1s and Part1c1pat10n in ,
» A , | .

Corrective/Remedial Programs -

4, 7%striet characteristics.

' J _ ;
% Six reporting variables are included w1th1n this ‘categoyy. Each variable
7 "_ is discussed below. . [ : o

'a. D1agn6sI8‘bf Math Prob]ems DU k .

Teachers were asked to identify students who had been diagnosed
by a teacher or spec1a11§} é&s needing corrective/remedial work
in math. Approximately 1 percentvof the Oregon fourth graders
. . sampled had been so diagnosed, 16 percent by teachers and three
v ' percent by specialists. Students diagnosed by teachers per-
’ formed below the state average .in all five content domains. ’
Studénts diagnosed: by specialists performed even lower. The
trend of spec1a11sts diagnosing ‘the more serious prob]ems was
R ; ’ ?}SQ observed in the reading assesspment results in 1975.
: tudents diagnosed as having a math problem were more likely
boys, minority students, older students, . students who had
previously failed a grade, students new to the district,
studénts who were participating in remedial math or T1t1e I
ESEA programs.

o

®

LY

T " b. Severity of Math Problems.

Teachers indicated that 8.9 percent of the sampled students .had
mild problems (were up to one year below grade level), 7.5
percent had-severe prdblems (were one to two years below grade
level), 1. 4 pércent had, extremely. severe problems (more than

. P .
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d.

e.

f.

a2

!

°tive‘objects during

-

-

which the severity had not been determined Boys were more
Tikely than girls to'bé diagnosed as having sévere or extremely
severe problems. Whites and Indians/native Americans.were most
likely to be d1agnosed as having mild problems. Students with
Spanish surnamé€s and blacks were most likely to be d1agnosed as
hav1ng severe. problems, blacks especially so.

two years below grade 1eve1f, and .5 percent;rad problems for

.

' Student: performance on the math test reflected the accuracy of
.the teacher and spec1allst d1agnos1s-—m11d to extremely severe.’
Part1c1pat1on in Correct1ve/Remed1a1 Math Programs. .
Approximately 12 percent of the Oregon fourth gréders sambfed
were participating jn cdrrective/remedial math programs. This
group looked much like the group descr1bed as having math
‘problems.. In addition, these students-in remedial .programs
tended to be in smal]er classes and using concrete, manipula-
heir math 1nstruct1on .

Students participat1ng in the1r remedial programs performed
well below the state average. This indicates that, they have
been correctly placed. -However, it is important to note that
the data does not indicate 'in any way the -effectiveness of
« these..programs. This could only-be determined by evaluation
-of the_individual remed1a] programs themse]ves

: Rece1v1ng (Not Rece1v1ng) *Correct1ve/Remed1a1 Help 1in Math

performante.

L3

of those - fourth graders samp]ed eight percenq'were described
by teachers as need1ng remed1a1 help but not gett1ng 1t '

Dlagnbs1s of Readlng Problem.

Student performance on the math assessment varied directly
with the severity of the reading probtem identified by the
teacher. - ether words, the more severe the student's

diagnosed /reading problem, the lower his/her math performance . -

was. R ad1ng difficulties may be prec]ud1ng mathematics

Diagnosis ?f BothJMath and Reading Problems.

Fourteen péercent of sampled fourth graders had been described
by teachers as having problems in both math and reading.

These students scored substantially below the state average on
‘the math test.. Generally, students diagnosed as having a* mild
problem in math also had a mild problem in reading. This
direct relationship held true at all levels of severity.

'18
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2.

Math Program/Teacher Characteristics

d.

b.

L.

d.

Time Per Day In Math Instructlon

Teacheérs were asked to indicate for each student the average

_amount of time per day spent rece1v1gg formal instruction in

N

math-skills or concepts. The. resu]ts were as follows:

A
‘Number of Minut : . '
Per Day | " * ‘ Percent of Students
16 - 30 minutes . . 12_percent
31 - 45 minutes! 50 percent. - : S
46 - 60 m1nute1 _ 32'percent"
There ‘were no performance dlfferences among students’1n the

abave three categor1es ./However, students receiving math
instruction for 15

.minutes per ‘day were generally below the state average. The
"latter tehded to be dlagnosed as having -severe math problems
and in remed1a1 programs. ] .- E

@

Size of Math Class.

Performance by students in math c]asses con51st1ng of 10 or
fewer students and of ‘11 to 15 students was semewhat below

the state average.’ Students in these smaller class sizes were’

somewhat more Tikely to have been -diagnosed as having math

prob]ems" They were also- more likely to be in remed1a1 math

programs and belong to m1nor1ty groups.

of those Oregon fourth graders sampled, 56 pehtent.keceived

their math instruction in classes ranging frpm 16 to 25
students 1in size. v

Use of Concrete, Manipulative Objects.

. - Noy
Performance results indicate that students who never used

~“concrete, manipulative objects in their math inStruction

achieved above the state average, while 'students who often or
very frequently used such objects performed below the state
average. .Manipulative objects appear to be used iw remediation

with particu]ar types of students: those having math problems .

agd those 1in corrective/remedial math programs and those who
are members of m1nor1ty groups.. K .

/

Teacher Preservice/InService. . 3

Approx1mgte1y half of the fourth graders samp]ed had teachers
who had, receiyed’ either preservice or inservice training in

mathemétics or mathematics teacher techniques within the past
two years. Students whose teachers had received training did-

no better thanstudents whose teachers had not.

-10-
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minutes or less per day were gefierally .-
~above the state average, while students receiving over 60
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This «information does: not in any way, 1nva11date _preservice/
inservice experiences for it was npot poss1b1e to gather
information on the type-or quality of such experrences

3. Student Characteristics

~ . “ ‘ 2

a. kASex of Student.

<7 7 - Student performance” differences between boys and- girls were
‘ "~ slight. Girls performed'only-s]ightﬂy better, than boys in
four- of - the five content domains:
numeration, variables, and symbols; probability and statis-

geometty; arithmetic;,

o tics. Boys performed slightly better than girls in the
measurement doma1n .
. b.” Repeating a Grade *
Fourth graders who had not prev1ous1y repeated a grade per-
. formed above “the state average, regardless of age. Repeaters
o N ' ten years of age and older wére cons1stent1y below the state
y - average and they were more likely  than nonre. ers -to have
. v been d1agnosed as having math prob]ems .

€.  Race/National Origin of Student.

The student performance. of four racial/national origin groups
was examined. White.students scored slightly above the state
. average, native ‘Americans slightly below, Span1§h surnamed
students were somewhat farther below and b]acks were ‘extreme-

ly below the state average. A higher percentage of blacks

remedial math programs or .ESEA Title I- programs
id. Students New To a Dlstr1ct.

Performance resulkts indicate that new students, tonstituting
_-15. percent of the sampled fourth graders, were only-slightly
~below the state average. These students as a group did not
\ ' show grea{ deficiencies in math skills and concepts

‘ ~ . than of any other group were part1c1pat1ng in corrective/

!

e. Bilingual Students . e ' s
N\ ' Those bilingual students who performed most poorly were those -
Q\ -who agreed with their teachers that they spoke a Second lan-
s \\ guage. These were also.the students whose bilingualism,
JERNN according to the teacher, had created ‘a learning problem.
A\ . _ \
3&5\ District Characteristics - : :
SN Variables suchma regﬁon district per pup11 expend1ture and

\\ district size. wefe' selected not: so much becguse large perfor-
. .mance differences) were expected, but because these variables
) \\ helped "insyre a epresentat1ve samp]e ‘of schoo]s across the

.state. ' .y 4
\~ L . -11-
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*Eastern:

*Western:

" District Per Pupil Expedityre.

Regioh. BN

Regions of the state were defined in the same manner as in the
1975 reading assessment. The eastern* region incldded the 18
counties east of the Cascade Mountains; the western* reg1on
consisted of the 15 counties west of the Cascades but excluding -
the. Tri-County Metropolitan region. The Tri-County Metropoli-
tan region included Multnomah, Washington, and Clackamas
Count1es . ' . .

»

'The eastern and western reglons each had statistically’signifi-
‘cant scores above’ the state average in one domain. The Tri-

Cqunty Metropolitan region had stat15t1ca11y significant scores
bflow the state average in four domains. In all cases the
regional differences ‘tended to be very small, hence making
their educagional significance questionable. '

This was the district's av€rage per pupil expenditure (féderal,
state,- or local) for classroom instruction and school admini-
stration. Per pupil expen@yture covers funds: spent on all
educational activities and materials, not just those d1reit1y
re]ated to math 1nstruct1on .

Three per pupil expendlture categories were used $799 or
less, $800-999,. and $1, 300 or more. Statistically significant
differences in student performance for each level were small.

The students whose districts were in the $799 or less category

“were slightly above the state average in one of the five

content domains, while students whose districts fell ‘into the
$800-999 category were below in two. Students whose districts

. fell into the $1,000 or more category were right at the state

average
D1str1ct Size.

District size was defined as the total number of public school
students, not just fourth graders, in the district. Four,
categories were established: * 1-99 students; 100-2,999 stu-
dents; 3,000-7,499 students, 7,500 or more students. ' No
performance d1fferences were observed among any of these

. categories for any of the content domains.

k4

Baker, Crook, Deschutes, Gi]]iam, Grant, Harney, Hood'River;"
Jefferson, Klamath Falls, Lake, Malheur, Morrow, Sherman,
Umatilla, Union, Wallowa, Wasco, Wheglen. L

.o

Benton,‘Clatsop, Columbja, Coos, Curry, Do@g]as, Jackson,
Josephine, Lane; Lincoln, Linn, Marion,» Polk, Tjy1lamook,

Yamhill.*
| . 21
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RECOMMENDATIONS ON THE INTERPRETIVE PANEL BASED UPON ANALYSIS

OF CONTENT DOMAINS AND REPORTING VARIABLES

— . i

- . -
The 1nterpret1ve panels composed of Oregon citizens and educators
. developed a number of recommendations based upon their’analysis of
_fhe content domains and repgrting variables.  Thes ‘commendations,
formulated independently of 4the Oregon Department. Education staff,
" were spec1f1ea]1y directed to those bodies and grouqs capable of playing
a major role in improving fourth grade mathematics education in Oregon,
TO THE OREGON LEGISLATUﬁE: v :
1. That funds be provided to develop correct1ve/remed1a1 programs for

those. students -diagnosed as need1ng them and not now recéiving.
N them. ; ’
2. That. the Oregon Department of Education be provided the financial

support  adequate for the deve]opment of appropriate math#hatics

materials, resources, and inservice tra1n1ng, as well as s1gn1f1-

cant mathemat1cs re]ated studies. - -

3. ° That the tasks recommended be]ow for Oregon Department of Education
a _1mp1ementat1on be .closely monitored. "

TO THE STATE BOARD OF EDUCATION AND THE OREGON DEPARTMENT OF EDUCATIDN

1., That the Department undertake a stidy focusing on the mathematics
skills of minority children to d termine factors which may contri-
bute to, Tower performance by thesé children. . :

2. That the Department of Edycation undertake studies into the rela-.

tionship between the use of manipulative objects .in mathematics
instrucyion and student performance in mathematics.
. P : .
3. That information be systematically’ provided, including support
. materials and method aids, in the areas of? (1) metrics, (2) the
application of ~geGmetgic principles, (3) perimeter, (4) realistic
money problems, and ( problem=solving, insﬂuding word problems.

4. . That a research base b fdentffied or developed in the area of word
_ problems (one type

-improving student mathemat1cs performance in Oregon.

‘5. - That specific in-service offerings be developed to help teachers
foster the use of math in sp]ving.everyday problems.

_'313- g
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problem-solving) to design guidelines for -



/

( cay - - ‘ :
6.  That assessment in basic sk111 areas be cont1nued
. 7. That assessment results. be used to. ass1st colleges and un1vers1t1es
.in reviewing teacher/prepartion Rrograms, for the purpose-of devel-
1€p1ng currigula which contain training in metr1c systems in particu-
ar and measurement in generaly .

-TO THE STATE TEXTBOOK COMMISSION AND LOCAL TEXTBOOK‘COMMITTEES:
1. That materials adopted in fourth grade mathemat1cs empna::>$/<;e

. metric system and provide .for act1v1ty—or1ented learning experienges
. in areas such as (a) measuring,” (b) finding perimeter, (c) n-
d ~ structing. graphs, (d) shopping and dealing with money. Furthermore,

the materials should treat geometric shapes and properties,. includ-
ing app11cat1on skills, as developmental portions of the curricu]um.

2. That activity- centered and hands-on experiences be emphasized in the

foregoing areas and re1ated curricular materials be cons1dered for . .

adoption.

o~
Al

-TO LOCAL EDUCATION'BOARDS AND AGENCIES : _ , .

1. That praCt1c hands-on experlence be provided in teach1ng mathema-
-tics and thgt math labs be deve]oped with adequate resources and ’

staff. - . - _ . .

2. That remed1a]/correct1ve programs be made ava11ab1e to a11 students
. with d1agn0sed 1earn1ng problems. , :

3. That a]ternat1ve programs be explored as a means for improving the
Lperformance of students who are._regeating grades and at students
who are repeating grades Be previded new instruction with new

' -materials, rather than be_re-exposed to the same material.
J TO TEACHERS AND DISTRICT Pt

SONNEL (counselors, curriculum directors,
principles) : ' -

14 That reading and mathematics instruction be coordinated.

2. That the development of mental computation ‘and estimation be
- fostered in additipn to paper-and-penci] computations

3. That/appropr1ate instruction focus o\\+m1p1ng students ..solve
reai world" math problems, where there may be too much, too little,
or Jubt the right amount of information.

4.- .That the use of concrete objects be explored in teaching concept

development to all students and that the use of concrete objects in
remediation be cont1nued ' .

~

23 - ,
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T0 PARENTS AND CITIZENS:/

1.

H M '

That methods be explored and devé]bped for additional instruction in
such basic mathematical skill and concept areas as place and numeri-
cal value, regrouping, the concept of zero, nymber patterns, order-

ing of numbers, and subtraction facts. 4
‘ - )

" That the maintenance of addition and subtraction skills acquired

earlier be fostered by constant review on a regu]ar basis.

That current. emphas1s on mu1t1p11cat1on skills be con&inued in the
fourth grade. .
s 4

That the instruction of children be aided by parents in everyday
attivities; that chilgren be given the opportunity to learn budget
preparation, comparison shopping, and the making of change.

That children be helped to understand the uses and misuses of the
calculator in dealing with arithmetic problems; that calculators are
real” life aids used in computations where speed and accuracy are
important, but that indiwiduals should possess an understanding of
math principles and a demonstrable ability to perform arithmetic
computations -before ‘reliance is placed on computations with the
calculator.

- . :
That families l;r?are together for the transition to the metric
system.

Wy

&
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. LIFE ROLE AND INSTRUCTIONAL AREA CLUSTERS - INTERPRETATIONS AND RECOMMENDA-

C/ TIONS .
. ! - .
On June 23, 1976, the State Board of Education officially adopted a set
of Minimum Standards for Public Schools. In the Standards the Board set
» -, forth six major goals for public schools (OAR 581-22-201*. ‘these goads
i ' are intended to insure that every student has the opportunity. to "learn
- 7" to funcpion effectively in six life Yoles: INDIVIDUAL, LEARNER PRO-
DUCER, CITIZEN,.  CONSUMER, and FAMILY MEMBER.. Each goals suggests .
knowledge, skills, and attitudes needed to function jn these life roles.'
Local districts are required to implement the six statewide goals through
/ the development and implementation of their own district goals,, program
goals, and course goals. Local districts are also required (OAR 581-22-
208) to adopt procedures to assess reading, writing and/or computing
skills as, they are deve]oped or agarjed in instructional program areas.

The Minimum Standards will require districts to focus onocurriculum
questions different from_ those that traditionally® have been addressed.

For example, are different levels or different kinds of reading skills
needed to be a successful “consumer" as opposed to being a successful
-"family member"? Are different math or writing skills related to success
in science programs as opposed to social studies or art programs? Do the
basic skills differ as they relate te different subject matter or 1life
role areas? If so, how do. they dyfferl, -These curriculum questions and
many related ones wﬂ] make new d mano’ on assessment to prov1de valid
information upon which good policy decisions may be based.

With these_considerations in mind, and w1th the resu]ts of the math
assessment'qm hand, the.Department decided to re-examine the data to help
determine the directions future statewide assessment efforts might take.

The discussion which follows istan attempt to share the results of what
might be considered a feasibility study. Bear in mind-that the fourth
grade math test was not designed with this purpose in mind. If the data
are not “"bent," they are "stretched" at least to help clarify some new
ideas. ) ‘

The logic .of thiégggw look at the assessment data is straightforward.
If the items on the test are an adequate sample of the behavior de-a
scribed by the 28 performance indicators and if the performance indi- 3
“cators identified by the first content panel adequately represent the
five domains used by them to describe the fourth grade math curriculum,
s _then .the itemg.on the test should provide a fairly accurate representa-
t10n of what the fourth ‘grade mathematics curriculum is all about. If
.onée accepts this line of thought, it ®ecomes useful to see if certain
groups of 1items on the test might relate well to certain iife roles or
instructjonal areas. If, in fact, such relationships exist, the perfor-
~mance of° the stidents on these groups of .items can then be examined.

A second panel, consisting of 15 content spé€Cialists, public school
teachers and administrators, was invited to participate in the ensu1ng
discussions. - Atcthe first meeting, on October .14, 1976, the group
considered each of the items on the math assessment instrument. The

*Elementary/Secondary Guide for Oregon Schools, Part I: . Minimum Stan-
dards for Public Schools. 7. .

¥ . ’ s
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items were classjfied in terms ofe their 1e1evance to different 1n<truc--

tional areas and life roles. Of course, many items-~interpretations of

graphic information, -for example--were judced to be relevant to sevéral

different aredas. This procedure resulted in the identification- of

' “clusters” of items relating to eight instructional areas (in addition ,to

- math Ttself) and three life roles. Thesg re Juced to only two life role

J - clusters since the panel dec1ded that ali 1tem< could berelated to the
’ role of ""ife long learner." . - Lo ,

~~.Since the whole sct of 1tems ‘hdd been p.ev1ous1v reviewed by another

panel, the group felt there was no need for furtker andlysis of the

“math" and 1earner c]usters In additnan s¢ few items were judged
relevant to the "irdividual," “procucer,” -and "family member" life roles
that it was not considered worthwhile to attempt an ana]ys1s in these -
areas. ‘ , ) ) .

Before the panel met again November 8 and 9, the assessment resu]ts were
reanalyzed and performance on items summarized in each of the ten c¢luster
areas. At the meeting individual parelists were assigned to one of two
groups accerding tc their areas of specialization. These groups reviewed
thd student performance tfMata for itews in cluste~s relatd to their
special interests. = They then prepared interpretations and recommenda-
tions. : ' S : S »

- Eagh- group addréssed Four study areas and ong;11re role in its delibera-

tigns. Group 1 focused on the study areas of language arts, career
~ education, art, and consurmer education/personal finance and the 11fe role
- of . "consumer." Group 2 focused on social studies/aistory, physical

education/health, science and citizenship and life role of “¢dtizen."

~

Group 1 Interpretations and Recommendaticns

Area of §tUdy’C1uSter - Lapguage Arts
INTERPRETATIONS ‘

Of these items identified as having a rel~Zionship to language

arts, students general]y displayed higher performance on items
\deallng with form percepzion (performanrr indicators 1, 2, 4,

ani 5) than on items dealing with-reasoning: e.g. word
pronlems plus graph interpretation (performance 1nd1cators 13,

. 14, 26, 27 and 28). Lower pectormance on’ the latter items
could poss1b1y be attr1buted to scime of the fo};%w1ng factors:

a. Test items depended heavily upon read1n skills,
b. Test items were 1nappr0priaue for foupth grade level.
¢. A need for change' in instructional erphasis exists.

For the above‘reasoné and the limited amount of data, further
interpretations for the ianguage arts c]uster cannot be under-
taken. ] Zh

- <
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Area of Study Cluster - Career Eduootion'
INTERPRETATIONS

In the judgment of the panel, the performance, indicators
b 1dent1f1ed as havingga relationship to career education did not

-cr1t1ca1 for a study in a career education program. Hence,
o , the fo]]ow1ng interpretations lack comments on some critica]
> ’ o performance indicators not identified for review by the panel.

Of those oerformance indicators reviewed by the pane] the

following were' considered most important to success in career

education: solving word problems, ordering numbers, interpret-
ing graphs, know1ng the limitations of graphs, and making bar

graphs Performance on the corresponding . 1tems appeared to be.

consistently lower than expected or: des1red " Such deviations
could possibly be exp]a1ned by any of the following+ :

a. If items assessed reading skills more than math skills.

# b. If these skills diqd not receive enough emphasis within the )

math currlculum

Area of Study Cluster - Art
" INTERPRETATIONS

'Items corresbondjng to the follewing performance indicators
were identified -as shar1ng a strong re]at10nsh1p w1th skills
essential to art: .

Geometric Concept Identification
Figure Similarities

Figure Differences. . -

Matthing Shapes

Shapes in Nature

il o ‘Performance Indicator
- ' Performance Indicator

' " Performance Indicator
Performance Indicator

Performance Indicator
. »

Gl P W N —

A%

= : Student performance was found to be qu1te good

~Area of Study C1uster - Consumer Educat1on/Persona1 F1nance

INTERPRETATIONS )
B _ The panel identified-items corresponding to the following
B S performance indicators as having the most direct relationship

to the application or development of math skills in.the cons-

umer education/persomal finance area;of,study:

: S Performonce,lndicator 10: Adding, Subtracting Money
.., . - PRerformance, Indicator 14: Shopping - Add, -Subtract
N ‘Performance Indicator 18: Correct Equat1on Identification

Performance Indicator 21: Coin Names, Values
‘Performance Indicator 22: :Change on Purchase
Performance Indicator. 25: Exact Money Amount

. _19_

. . o
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adequately nepresent ‘the math skills considered to be most



Of . equal importance, but viewed as prergquisite skills were
performance indicator 8: “Multiplication Basic Facts and
performance “indicator 9: Adding, Subtracting. While student
. performance was Judged adequate on-the items corresponding to

- a o performance indicators 8 and 21, the performance on values forg
’ items corresponding to performance 1nd1cators 9,710, 14, 18, 22
and 25 was questionable. These lower performance values cou1d
possibly be explained by reasons other than inadequate prepara-
tion of students, e.g., confusing test item structure or test

items above fourth grade 1eve1 of difficulty. C "

Life Role Cluster - Consumer . | ( | R B
| ' Since the cohsumer education/per 1 finance areas of study™

o was developed in alignment with the consumer life role, the
: ‘ panel viewed the skills required as nearly identical. In
accordance, those math Skills considered critical for the
consumer life role were identical to those.considered critical
‘for the consumer educat1on/persona1 finante area. Conse-
‘quently,  the. 1nterpretat1ons and recommendat1ons for the two.

were.also 1dent1ca1 . S . .
. B 3 i B , . . L I v \‘ !
Group 2 Interpretat1ons and~Recommendations . -

Area of Study Cluster « Soc1a1 Stud1es/H1story

-

INTERPRETATIONS | . : .

. Of those math skiils measured by items on the Fourth Grade
c i . ptatewide Math Assessment;~the following skills may be import-
' ant to ach1evement in the social studies and history areas.

~ ‘Word Prob]ems_(Addition;.Subtraction)
Interpreting Graphs :
Knowing Graph Limitations . .
Making Bar Graphs N . : ,

a0 oo

In the panel’ s?op1n1on fourth grade student performance as
revealed by the 'item performance values was not adequate in two
'_~sk111 areas: word Problems and Making Bgr. Graphs. o @

, Area bf S tudy C]uster - Phys1ca1 Educat1on/Hea

INTERPRETATIONS

- Of - those math sk11ls measured by items - .on’ the Fourth Grade
Statewide Math Assessment, the- fo]L9w1ng skills may be impor-
‘tant to ach1evement in the hea]th and phys1ca1 educat1on
areds: ,

P . PR : ) R , L
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a. - Adding and Subtracting - , '
b. # Word Problems L, o , -

c. Interpreting Graphs S
d.- Knowing Graph Limitations . ' ) Co
e. Making Bar Graphs E -~

2

The panel found the performance values for the above skills to

be somewhat low. It chose not to comment on student perfor-

- ' mance, 'however, since the assessment instrument had not been
O designed to assess these areas. . -

Area of Study Cluster - Sci¥nce i
’ . <y .

) v
s 0f, those math skills m¥asured by items on the Fourth Grade

Statewide Math Assessment, the following skills may be impor- "
tant to achievement in the science area: :

'INTERPRETATIONS - . Kj

" Figure Similarities
Figure Differences
Matching Shapes
‘Shapes in Nature R
Multiplication Basic Facts
Adding and Subtracting
. Word Problems  (Adding -and Sybtrasting) -
Math Symbol Identification’ ’ ,
Ordering Numbers : h
Length Measuring-Units -
Volume of Rectangular Solid
Interpreting Graphs '
* Knowing Graph Limitations
MaKing Bar-Graphs .

S 3 XK= T "D AO T

- Fourth’ grade student performance, as revealed by -the item
performance “values, was judged irddequate in Subtraction, Hord
Problems, Ordering Numbers, -and Volume of Rectangular Solid.
Student performance was generally considered acceptable on the
remaining $kills listed. ) ) v !

- Area of Studx'éWusier - Citizenship ~ S ] e
. INTERPRETATIONS e — o Q\ !
Of those skills measured by items on the Fouriﬁ Grade Statewide
. Math Assessment, the following skills may be important to
' achievement in the citizenship area: e

a. Word Problems _ L

b. . Interprefing Graphs S e
€. ,Knowing Graph Limitations o Ty
oy . : ‘ 29 .’;- ‘ ‘ =
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* ‘Student performance on those math skills was considered gener-
« ally acceptable for the specific test items.

\

Life Role Cluster - Citizenn ‘ ) _ ,

The desired performance indicators in the citizen 1ifé,r01e

N i» ‘ . need to be clarified. Uhtil then the panel members feel unable
'@‘\s to identify which math skills may be 1mportant for success in
. _ the c1t1zen life role. .

INTERPRETATIONS ' ' ~

3

None are poésib]e until the citizen }ife role has been clarified.

RECOMMENDATIONS , ' o /

After identifying the items.yhich related to the areas of study

, and life role clusters (just discussed and inteppreting student

L , performancé in each subject, the two groups made certain

) recommendat1ons Since 'they hagl .decided that/ the /math assess-

ment instrument, had not adequate]y measured @11 the math skills

related to achievement in language ; ~arts,/ career -education,

consumer education/personal finance, socfal. studies/history,

physical education/health or c1t1zensh1p, they recommended that
(1) an analysis of the math sk1lls\heeded in each axea be done, [

and (2) that an instrument appropriate to -each aread be devel-

o oped. -
| * Group.l members felt that the math assessment instrument Had
e S adequately assessed .the math skills 'needed for art. They did "‘

recommend, however, &hat certain items be e amined again in )
terms of: the1r 1eve1 of difficulty for fourth“graders. (The }\_
A, : ~items seemed to be too easy for fourth gradéhstudents ) .

-

Group 2 members decided that <the ‘math skills necessany to learn
fourth grade science lessons were assessed fairly well by the

' math assessment instrument. It was their opinion, however,
v ' that a better 1nstrument cou]d be designed.
. . . | Lo )
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A o - APPENDIX A

v ,fas' point i f. triangle o , ,;\\)
. b. Tine - g. cirgle ' *
W c. curve h. cube !
d. square i.  square corner
4 ;e rectang]é j. right angle
Performance Indicator Number 2: Given pairs or sets of geometric fibures,
_ the student will ideptify similarities among the figures,
N ] . such as number pf sides, presence or.absence of curved
"if o boundar1es, equal ang]es, etc (FIGURE SIMILARITIES)
Performance Ind1cator Number 3: Given pa1rs or sets of geemetr1t f1gures
the student will identify differences among the figures, such ,
‘ as* size, 'shape, .number of sides, etc. (FIGURE DIFFERENCES)
. \“ K - R . :
Performance Indicator:Num erh: Given several figures, the student will :
' . ‘identify” which® are ,the" same shape, regardless of size. )
. (MAJCHING SHAPES)
Performgnce Ind1cator ‘Number 5: Given examples: in nature, the student'
will identify and name similarities to geometr1c f1gures 1n
each example. (SHAPES IN ﬁATURE) .. y
Performance Indicator Number 6: va examp]es'of'construetion (build-
s . ings, etc.), the student will identify ‘and name simjlarities (.
. . or relationships to geometric figures'in each example.
) (MAN-MADE FIGURES) _— ) : ' ’
Pékformance Indqutor Number 7? G1vén the 1ength of two adjacent sides
E of rectangle, the student will find its per1meter
' ~ (FINDING PERIMETER) ' , '
DOMAIN II ARITHMETIC SKILLS (7 Performance 1nd1cators, 29 Iest*Quest1ons)
¥ - :

STATENIDE ASSESSMENT MATH DOMAINS AND PERFORM NCE INDICATORS

D’MAIN I. GEOMETRY SKILLS (7 Rerformance In&icators, 9 Test Quest1ons$

Those sk111s 1nvo]v1ng the properties and re]at1onsh1ps of po1nts, 11nes, i
ang]es, surfaces, and figures (tr1ang]es, circles, rectang]es) Included

here is the identific&tion of geometric concepts; recogn1t1on of similar- ,
fties and differences among figures; and the re]at1ng '0of geometric models

to the physical world.

Performancegjndicator Number 1: Given the néme, the student will match
“the name to its appropriate pictorial representation. (GEOM
'CONCEPT IDEN) N

Those skills dea11ng with the basic operat1ons (aﬁd1t1on subtract1on,

Vmu1t1p11&at1on division) performed on numbers. Ar1tnmetic skills

- -25-

32 ..



$ )
- include adding/subtracting whole numbers and money values; dbihd simple
- multiplications; knowing multiplication properties; and using the basic
operations of addition, subtraction, multiplication, and division to solve
$tory problems. ' C
Peformance Indicator Number 8: Given pairs of numbers where a< 5 and b<
10, the student- will give the products of a and b. (MULT
BASIC FACTS) v

Performance Indicator Number 9: G1ven two 2-digit or 3-digit numbers
: using vertical or horizontal forms, the student will find the.
sum or difference with or. w1thout regrouping. (ADDING,
SUBTRACTING)
Performance Indicator Number 10:  Given two money -values, the student
_ . Will add or subtract using dollar and cents notat1on with or A
. ., wWithout the use of aids. (ADD, SUBTRACT MONEY)

r ,
_Performance Indicator Number 11: Given two numbers “to multiply, the’
. o , student will -indicate that the product obtained for the two
¥ . ‘ i numbers is the same regard]ess of their ofder. (NUM ORDER 1IN
' ‘ MULT) ©

Performance Indicator Number, 12: Given a multiplicative prob]em the
~ studept will determine those answer that are not possible.
( IMPOSSIBLE PRODUCTS)

Performance Indicator Number 13: Given any one-step word prob1em con-
‘taining sufficient information and involving the addition or ,
subtraction of integers (or whote numbers), the student will
set up the problem, solve it and show ‘his work. (WORD

_ PROB--ADD, SUB) o L :
7 . 3 !

Performance. Indicator Number 14: Given an item or a list of items to

buy, and a list of stores with their pr1ces for the item(s),

Ce ' the .student will indicate.which store(s) have the best buy on
: = ~ €ach-item and which store has the overall best buy. (SHOP-
k : _ "PING--ADD, SUB)

DOMAIN 1III. NUMERATIONS, VARIABLES, AND SYMBOLS SKILLS (6 Perforﬁance
Ind1cators, 23 Test Quest1ons) . o P

N ‘l
Those sk1lls involving the objects and ‘representations (numbers, vari-
ables, symbo]s) of mathematics.” Included here is’ the identifying of math

symbols (+, -, #, =);.recognizing place values;,ordering numbers, identi-
4 fying odd and even numbers; and selecting appropriate mathemat1ca1 T
\ sentences. ‘ . )

Performanc Indicator Number 15: ~ Given the symbols +, -, X, %, =, #, >,
the student will correctly .indicate the1r weanings and
",v1ce versa. (MATH SYMBOL TDENT) . _ ) 9

PRNEY




Performapce Indicator Number lb6: Given a set of five different counting
-numbers less than 1,000, the student will arrange them from

smallest to largest. (ORDERING NUMBERS)

Performance Indicator Number 17: Given-any nimeral less than 1,000,000,
- : the student will assign the correct place value names to the
digits. (PLACE VALUE) . ‘

Performance Indicator Number 18: G1ven a problem, the student will write
" - an equation that correctly dep1cts the problem.  (CORRECT
"EQUAT IDEN) . .
Performance Indicator Number 19: Given the first few (as necessary)
‘ elements from the whole numbers in a correct number pattern,
: the student will correctly give the next three elements.

N (NHOLE NUM PATTERNS) : :

‘Performance Indicator Number 20: Given any count1ng number less than

///r“ 1,000 the student will indicate whether it is even or .odd . .
(. €., has a _factor pair containing. two) (ODD, EYEN NUMBERS).____ . .

DOMAIN IV. - MEASUREMENT SKILLS (5 Performance Indicators,. 16 Test Questions)

Thost skills dealing with "the ass1gn1ng of numbers to the properties of
objects. Measurement skills® include. selecting appropriate units of

* length; determ1n1ng volume (cubic un1ts) of solids; know1ng the value and
names of coins; and understanding monetary mn1ts “in comp]et1ng trans- -
actions. ’ .

Performance. Indicator Number 21: Given a~U,S.‘Zoin with a denomination
’ of -one dollar or less the student will name the coin and
state its value in cents or’in terms of other coins (e. oy 1
quarter = 25 cents or-l quarter = 5 nickels). (CoaﬂéﬂgMES
VALUES) . )

Performanoe Indicator Number‘22 Given a total purchase value less than
$20, the student will indicate the proper change. (CHANGE ON
; PURCHASE ) ) o

Pe rf¢ mance Indicator Number 23 G1ven exampl of d1fferent obJects
" whose lerigth .gr distdnce «is to be me sured the student will'
\select the as%ropr1até unjt from in¢ feet yards, miles
/ (or from centimeter, meter). -(LENGTH MERS UNITS) .
: A

‘ Performance Indicator Number 24: Given a'rectahgu]ar.sol1d marked
*off in unit cubes, the stydent will. state the volume of the
solid in unit cubes. (VOL OF RECT SOLIDY

'Performance JIndicator Number 25 . Given ,the price of an object, the
student will give“a combimation of U.S. coins and/or b111s.
hat wou]d be. the exact amount for the pur&hase of the.

object. ' (EXACT MONEY AMT)" : b
. » - 27_ . :.'r‘ ) N
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DOMAIN V. PROBABILITY AND STATISTICS SKILLS (3 Performance Indicators,
513 Test Questions) .

™

Those %kills involving the use of statistical concepts. Included here is
the interpretation of data from pie charts, bar graphs, and pictographs;
knowing the limitations of graphs; and the recording of information in a
bar graph. :

R Performance Indicator Number 26: /Given charts or graphs, the student
will be able to interpret the data. (INTERPRET GRAPHS)

‘Performance Indicator Number 27: Given data and a ‘graph, the student
‘ will determine if the data lies within the limitations of the
graph. (GRAPH LIMITATIONS)

) Performance Indicator Number 28: Given selected information (relative

- ~heights, temperatures, spelling scores, etc.), the. sfudent
¢an record .the .information using'a bar graph. = (MAKING BAR
GRAPHS) ’ ‘ '

- .‘\E i -
@ ' - .
J AR
o 35
't -28-




APPENDIX B

Area of Study Clusters aﬁd Related Performance Indicators

\

-

Given below are the per?ormance°indicators.assigned to each cluster by,

the second math assessment panel. Panelists considered performance on

the items measuring  these performance indicators in maﬂing interpreta-
-« tions, recommendations on each Cluster.

Cluster o . Performance Indicators'
. 1. Language Arts S 2*,'4*, 5, 13*, 14, 26, 27, 28
2. Career Education - 1x, 13%, 16%, 23, 26, 27, 28
" N L . a;--?- &
3. Art Lo 1x, 2, 3%, 4x, 5, 13
4. Consumer Education/ e, 9, 10, 13, 14, 15, 16, 18%, 21,
" Personal Finance- * 22, 23, 25, 26, 27, 28
. . ’ f A\
e TTE— S'OC‘i’a‘}""S'tud‘i eS“/’H"i"S"tOY‘_Y""“’ e 3K RGP T 2B e e
V : o o4
: 6. Physical Education/Health 9, 3%, 26, 27, 28 S
7. Science . .2%, 3%, 4,5, 8,9, 13%, 15, 16*,
) —23*,\24, 26, 27, 28
8. gitizenship ‘ 13*, 26, 27
y 9. Consumer . 7%, 8,9,710, 13*, 14, 15, 16, 18*,
‘. ' 21, 22, 23, 24*, 25, 26, 27, §8 L
10. Citizen 26, 27 '
‘ ) , . P
L "I . i .
{ ) ) . : ' s -
*Panelists did not be]ieve'all\}tems within this performance indicator
were related to the cluster. ’ .
o i ‘ ' /)\ .
’./' A ’ ~ M B 2 ”
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APPENDIX C

STATEWIDE ASSESSMENT - Mary Rieke ' ’

ADVISORY COMMITTEE State Representative, District 9
N " 5519 SW Menefee Drive . .
William Kendrick (Chairman) Portland, OR 97201
Superintendent
Salem School District 24J Miguel Salinas, Director
PO Box 87 : ‘ Bilingual Education and Principal
Salem, OR 97308 ' Ne]]i;dyhir Elementary School
1800 West Hayes Street
Jack Ripper (¥ice Chairman) Woodburn, OR 97220 A
State Senator, District 24
PO Box 489 Clyde Sw1sher
- North Bend, OR 97459 115 S. McKinley Avenue

Emmett, ID 83617
Sharon Benson

Regional Vice President on STATENIDE ASSESSMENT IED/COUNTY
Executive Committee of PTA COORD INATORS (1975 76)
Route 1, Box 97
Culver, OR 97734 . Robert 0. Eddy \
Baker IED -
Gerry Crockwell . 2030 Auburn Avenue '
Insurance *Executive - Baker, OR 97814
- 200  SW Market, Suite 935-
’ Portland,. OR 9720 ‘ “Robert Holman
' } Linn-Benton IED
Georgie Fox - / PO Box 967
13908 SE Fair Oaks " Albany, OR 97321

Milwaukie, OR 97222 ‘ -
Chester Hausken ’

Carl Jorgensen Clackamas IED
Route 1, Box 387 Marian Hall, Marylhurst Campus
Toledo, OR 97391 Marylhurst, OR 97036
®iane Link ' George E. Long
- 1220 SW 66th, #2213 : Clatsop IED
Portland, OR 97225 3194 Martne Drive ~

. Astoria, OR 97103

. Clifford Murray : ot .
Grants‘Pass School Board Ray K. Gadsey

1755°NE-D Street . Columbia 1ED
,Grants Pass, OR 97526 970 Columbia Boulevard

St. Helens, OR -97051
Ben Padrow, Professor _

Port1dhd StateIUn1vers1ty - . Manley Leggett.
PO Box 751 S ' Coos Bay School District-9
Port]and OR 97201 PO Box 509

\ Coos Bay, OR 97420

.Kér1ﬁ Putnam , v
2160 Cottage SE : N
SaTem, OR 97302 ° :

- -31- | o
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’

Don Apderson ' Charles Barker
~ Crook County Schools - Josephine County Unit

13980 /SE 2nd $treet P8 Box 971
Prineville, OR 9/7%4 Grants Pass, OR_ 97526

. (“’ . ‘ O ,
Donald<¥. Brent Frank L. Hale
Currey IED '7) Klamath County School District
PO Box 786 ' ‘ Veterans Memorial Building
Gold Beach, OR 97444 " Klamath Falls, OR 97601

J

Dennis Douglas Stanley Wonderley
Bend School District 1 Lake IED ,
1 SW Broadway 513 Center Street, Courthouse
Bend, OR 97701 Lakeview, OR 97630
Kenneth Barneburg Jim Swanson ’
Douglas IED Lane 1ED
1871 NE Stevens Street 1200 Highway 99N
. Roseburg, OR 97470 Eugene, OR 97402
Arnim Freeman = ~ Rex Krabbe )
Gilliam IED / - Burgess Elementary
PO Box 637 Lincoln County School D1str1ct
Condon, OR 97823 - Toledo, OR 97391
Robert A. Batty- ' Robert L. Harrod
Grant IED . Malheur IED
County Courthouse PO Box 156
PO Box 97 Vale, OR 97918 .

Canyon City, OR 97820 . .
Hazél Sydow

- Mary. Howden . -+ . Marion IED
Harney IED "~ « 3180 .Center, Room 310
Box 72, Courthouse » Salem, OR 97301

» Burns, OR .97720 - P
John Edmundson

James R. Carnes , PO Box 368 .
"Hood River School District 1 Lexington, OR 97839

PO Box 418 - .

Hood River, OR 97031 Peter Wolmut » -

: . Multnomah IED -

Ralph Humphrey : , PO Box 16657

Jackson IED : - - Portland, OR 97216

101 North Grape Street - . , -

Medford, OR 97501 Barbara Anne Lippold

: ' v Polk: IED ‘
" Darrell Wright 22 Main Street

Jefferson IED ' D!ﬂ]as, OR 97338 -
1301 Buff Street L oS '

Madras, OR 97741
- . . 38
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‘ax

Morse Smith : - " Jay Greerood
Sherman High School ~ ‘Multnomah County ItD
Sherman Union, High District |1 PO Box lbbh/e
Moro, OR 4/03Y Portland, OR 9/21b
Lee Roy Hanson “ 7 Yern B. Heibert
Ii1lamook LED Oregon College of tducation
6815 Officers Row 385 College Street South
Tillamook, OR 9/14l , Monmouth, OUR 9/3bl
Michael Wsaiki ' Judith Johnson
Umatilla County IED - Lane County IED -
PO Box 38 : 1200 Hwy 99N
Pendleton, UR 97801 ~ tugene, OR 97402
Bob French . .« (larence Mershon N
Union IED Parkrose Public Schools ,
1605 Adams Avenue 10636 NE Prescott
.La Grande, OR 97850 "~ Portland, OR 97220 .
H. A. Haberly . :
/ Wallowa 1ED Dan Rasmussen . ,
PO Box 250 . Oregon Mathematics Education Council
. Enterprise, OR 97828 - % 325 13th Street NE - Unit 301
~Salem, OR "97301
Mike Tenore »
Wasco 1ED "Oscar F. Schaaf
422 E. 3rd Street, Hammel Building College of Education
The Dalles, OR 97058 : University of Oregon

' ' Eugene,” GR 97403
, George Anderson

Washington IED ' : _Gregory P. Thomas . :
172 S. First Avenue®™ . - " Teaching Research .
Hillsboro, OR 97123 ° Monmouth, OR 97361 v
Mike . Judd . . INTERPRETATIVE PANEL MEMBERS
Wheeler IED ] )
Wheeler Courthouse Jack Allen
Fossil, OR 97830 Mul tnomah County IED

o PO Box 16657 ,
Gene Allison Portland, OR 97216 °
Yamhill County IED o
Room 202 Herb Amerson D .
Courthouse ' Portland General Electric !
McMinnville, OR 97128 ) 621 SW Alder T ¢ .

Portland, OR
CONTENTEEANEL MEMBERS " .

. Pat Bagget
. Don Fineran . o Sauvies Island Elementary School
Oregon Department of Education Route 1, Box 310
942 Lancaster Djive NE Portland, OR 97231
. Salem,; OR 97310 : : R
gl : T =33- . , ’
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Robert Hatley : Al Halter

Crater Ytigh Schoo! Oregon Bepartment of }dULntlon
441U Rogue Valley Boulevard 917 tancaster Drive Nb
central Poine, OR 9/4HU1 Salem, O 47310
- R .
Barbaie Bullock ) Lynette Harvey «
Ny sca Ylementary >chool 1214 Homedate Road
05 Park Avenuo . Klamath talls, OR 97001

Nyssa, OR 97913 ‘
Yern Heibert

Fred M. DeBruler " Qregon College of tducation
Salem Public Schools 385 College Street South
PU Box 8/ . . Monmouth, OR 97361 °.°

Sdlcm,_UR 97308
Lildian Hosman‘

Larry Durheim. ! : Russell .Elemeatwry School .

Hines tlementary School 263/ SE 78th Avenue
27 Box 543 Portland, OR 97206
hines, P 9772 ' : S
e Anna Hurtado ’ .
Jon Fineran . Box 6l > A
‘regon Department of Lducatlon " Warm Springs, OR 9776l
. 942 Lancaster Drive Nt .
Salem, CR 97310 Marian Kienzle . Y
‘ . ' : Oregon Department of Education '
Tina Garcia 947 Lancaster Drive NE
Marion County IED Salem, OR 97310
1096 “ighth NW ‘ )
Salem, OR 97204 Elizabeth Kurtz . X
' South Lane School District™
-.Jay Greenwood = - Bohemia Schoo) : -
Multnomah County [ED : Cottage Grovei, OR 97424 , g
PO Box 16657 ' '
Portland, OR- 97716 Robert Lady
. - Bethel School District _
Robert Gregory , 4640 Barger Avenue e
‘La Grande High School - " Eugene, OR 97402
1108 J Avenue . .
La Grande, OR 97850. ~° David Laird ‘
‘ Highland School oL
Dan Grimes 6332 SE Wirdsor Court T
Orégon Department of Education Portland, OR 97206 A
942 Lancaster Drive NE : ) L,
Salem, OR 97310 o Gene Maier ' L
K : Oregon Mathematics Education Counc1l
Lowell Hall : 325 13th Street NE - Unit 301
. Baker School District ~ Salem, OR 97301
2090 4th Street . '
Baker, OR 97814
, 40 °
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“Marian Mayfield

Glenhaven School
2500 NE Couch #5
‘Portland, OR : 97232

Frank Mazzio = . _

Oregon Department of Education
942 Lancaster Drive NE
~Sa1em OR 97310

James McF1e

‘Robert Frost E]ementary
70 Edwards Road
Monmouth OR 97361

R1chard McIntyre.

Powder Valley School D1str1ct
Box 276 :

~.North Powder, OR 97867

Gene Mu]key

Robert Frost E]ementary
PO Box 256 '
SiTverton, 0R,;97321

Clem Mullin

- Salem Heights Elementary

315 Kev1n Court SE
Salem, “OR 97302 .

Ned Nay ‘
- CiviVBend Elementary.”
Route 4, Box 1235
Roseburg, OR 97470 -

Bil1l Noce ' :
Equitable Sav1ngs‘& Loan
© Association:

1300 SW 6th Street
Portland, :OR

Armand Olson , |
Lincoln Elementary

1809 Lela Lane T
Grants Pass, OR 97526 S

Di'ck Phillips. : '

North Clackamas School ‘District
4444 SE Lake Road

‘Milwaukie, OR 97222

=35~ ' . T
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Tom Putnam

Danebo Elementary
829 Sunview )
Eugene, OR ;Q7404

Tari Querin *° - o
Holladay Center '
15590 SW Village Lane *

Beaverton, OR « 97005 .

Bob.RaTston" .’

Ogden Junior High School
Route 1, Box 111A -
Molalla, OR 97038 . °
Milly. Reynolds 1

6909 SE, 42nd

Portland; OR 97206

Glenda Sawyer

. Ferguson Elementary School
- 1727 Winona ‘Way '
~ KTamath Falls, OR 97601

Betty ,Shadéan
Parkrose' District
6820 NE Hancock
Port]and OR 97213

“~

wayne Sims

4
OSSHE Chancelor's 0ff1ce L
10A Johnson Hall L Ty
University of Oregon » ' CAT S
Eugene, 0R'-9]403;-_ ot
Pat Smith EERA i

-~ Oakdale Heights' E]émentary Schoo% i

1375 SW Maple Street:
.Dallas, OR 97338 = ' : ~h g~“

T b
5. y - 3

June Smyth .“:‘ K - '

Oak Grove E]ementary Sehoo]

1425 Windsor Drive" w ..5.% o .

G]adstone,ﬁQR 9/02]

¢
¢ - -
'.’ “ ’ '

Al Swanson . .
Tektronix Incorporated

Tektronix Industrial Park Bu11d1ng
Port]and OR - /
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' Oregon Department of Educat1on ' .
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" ~“Kathleen Walker . _ e .
B "Crest Drive E]ementary L e i e o
S 763 Crest Drive =, ° : : ' o . ) s o
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L _ Helen warberg ' - - . , AT e
. ~ Oak Hills E]ementary Schqo] _ e
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- “Tom w1ck11n L o i ' e - ‘ -
Allen Dale Elementary.~ : ' .
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